Those shredded small fabrics are then granulated and shaped into little pellets.
Introduction
The basis for the growing textile recycling industry is of course the textile industry itself. The textile industry has evolved into a $1 trillion industry globally, comprising clothing, as well as furniture and mattress material, linens, draperies, cleaning materials, leisure equipment and many other items. Unlike mature industries such as metal recycling that have a long history, the growth of textile recycling is much more recent. Textile recycling was practiced some 200 years ago in England by "rag and bone men" who collected old clothing to be used in a number of ways.
The urgency to recycle textiles
The importance of recycling textiles is increasingly being recognized. In Canada, for example, over $30 billion is spent on new clothing each year, translating to approximately 1.13 billion garments, and with an average growth rate of 5.16 percent per year. On average, Canadians discard seven kilograms (over 15 lbs.) of clothing per capita each year. Textiles constitute five percent of municipal solid waste by weight. As such, they, along with other segments of the solid waste stream such as organics are a significant segment to be addressed as we strive to move closer to a zero landfill society.
Natural fibers can take hundreds of years to decompose, and once in the landfill may release methane and CO 2 gas into the atmosphere. The even more durable textiles manufactured from synthetics are designed not to decompose. In the landfill they may release toxic substances into groundwater and surrounding soil. During production, synthetics release nitrous oxide, which is a much more powerful greenhouse gas than CO 2 , absorbing as much as 270 times more heat [1] .
For this reason, textile recycling offers the following environmental benefits:
• Decreases landfill space requirements, bearing in mind that synthetic fiber products do not decompose, and that natural fibers may release greenhouse gases 
Sources of Textiles for Recycling
Textiles for recycling are generated from two main sources.
These include:
• Post-consumer, including garments, vehicle upholstery, household items and others.
• Pre-consumer, including scrap created as a by-product from yarn and fabric manufacture, as well as the post-industrial scrap textiles from other industries.
The donation of old garments is supported by a number of nonprofit as well as corporate programs, such as the recycling programs of Nike and Patagonia.
After the collection of textiles takes place, an important step of the recycling process is the manual sortation of material, based on type of fiber and condition. Sorting also identifies wearable textiles such as usable shoes and clothes, as well as unwearable textiles that are destined for shredding and re-spinning. 
Which Recycling are Done in Textile
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Wearable and Reused Textiles
According to a U.K. industry source, about 50 percent of collected textiles are reused, and about 50 percent are recycled. About 61 percent of recovered wearable clothes are exported to other countries. In some African countries, as many as 80 percent of people wear used clothing. The issue of sending used clothing to Africa has generated some degree of controversy as to the benefits of such initiatives, where it can have a negative impact on local textile industries, native dress, and local waste generation [2] .
In Canada, an estimated 10 percent of charitable contributions are sold by thrift stores, with another 90 percent of donated fabrics going to textile recyclers. Approximately 35 percent of donated clothing is made into industrial rags. The downside of such a use is after usage, they may well end up back in the waste stream [3] .
Recycling Process for Natural Fibers
For textiles to be recycled there are basic differences for natural and synthetic fibers. For natural textiles:
• Incoming unwearable material is sorted by type of material and color. Color sorting results in fabric that does not need to be re-dyed. The colour sorting means no re-dying is needed, saving energy and avoiding pollutants.
• Textiles are then pulled into fibers or shredded, sometimes introducing other fibres into the yarn. Materials are shredded or pulled into fibres. Depending on the end use of the yarn, other fibres may be incorporated.
• The yarn is then cleaned and mixed through a carding process
• Then the yarn is re-spun and ready for subsequent use in weaving or knitting. Special Processes
• Some fibers are not spun into yards, however. Some are compressed for textile filling such as in mattresses.
In the case of polyester-based textiles, garments are shredded and then granulated, and processed into polyester chips. These are subsequently melted and and used to create new fibers for use in new polyester fabrics.
As society becomes more familiar with the hazards associated with sending old textiles to the landfill, and the demand and supply of recycled textiles continues to develop, it can be anticipated that the textile recycling industry will continue to grow.
Textiles for Textiles Develops Garment Sorting Technology for Recycling
The sorting process is a critical step in many types of recycling, from pallets to plastics and more. Better accuracy allows for greater value recovery through better separation of different grades of material. Automation of sorting additionally helps in reducing labor requirements.
The same issue around sortation holds true for the garment or textile recycling sector as well. Garment recycling is a key component of reducing the garment industry's carbon footprint, but its potential is still not fully realized due to a lack of technology being readily available to this application, particularly when it comes to sorting.
Garment recovery and reuse for charity purposes is an important component of the recycling effort, accounting for roughly 50 percent of recovery in countries such as the Netherlands, in addition to other clothing reuse niches. The other 50 percent, however, must be sortedstill often manually. In addition to the exhaustive labor requirements associated with manual sorting, difficulties in identifying specific fabrics have resulted in inadequately sorted textiles being used for generally lower grade applications such as stuffing or rags, rather than recovered for higher grade applications where such material could supplement the use of virgin fiber.
In order to address this need, Textiles for Textiles (T4T) has been developing an automated sorting technology for textiles and clothing, with support of European Commission's eco-innovation initiative, which helps fund a number of environmental initiatives, including materials recycling and recycling processes. Three years in development, the sorting system will be able to sort fabric material based on fiber composition as well as by color. This will be accomplished through the use of Near Infrared (NIR)-spectroscopy technology, which is widely used in automated sorting applications for other segments of the recycling industry, such as PET recycling. The system will cost in the order of 200,000 to 500,000 Euros ($US 260,000 to $US 654,000) [4, 5] .
After first going through a manual sorting process to segregate that clothing which is still usable and can be saved, the remaining garments are then are fed through the automatic sorting system for shredding. Resulting long fibres can be utilized in products such as clothing and home textiles, while shorter fibres are directed toward non-woven applications in insulation, personal hygiene and automotive.
The environmental impact reduction associated with the use of recycled fibers is impressive, according to the development group. In a pilot project with a jeans manufacturer, the energy savings of recycled fiber versus virgin was 53 percent, while the water saving amounted to 99 percent, and the chemical saving was 88 percent [6, 7] .
The Process of Recovering and Recycling Old Clothing
Garment recycling is a key activity of textile recycling. It involves the process of recovering old clothing and shoes for sortation and recovery. End products include clothing suitable for reuse, processing into cloth scraps or rags as well as fibrous material. Interest in garment recycling is rapidly on the rise for a number of reasons, including environmental awareness, landfill pressure, as well as the economic opportunities presented to clothing recyclers as well as various charities that also generate revenue through their collection programs for old clothing [8] .
Garment recycling involve a series of sequential activities. Following are the activities that garments recycling companies are to perform sequentially.
Collection
Clothing recyclers use a variety of strategies for picking up clothing. Post-consumer clothing is picked up generally from bins placed in public places, clothing drives, or door-to-door pickup. Bins are typically placed in public places like parking lots if business centers and shopping malls. Colorful bins are positioned in high traffic, high visibility locations to help maximize donations. Some charities also collect from homes, announcing prior when they will be picking up in a particular neighborhood, or utilizing volunteers to call residences on their list to see if there will be old clothing available for pickup.
One recent development has been the partnering of leading retailers with garment recycling companies such as typically these are placed in garbage bags and left at the front door of the residence for pickup. Other sources of clothing for recycling may include old industrial uniforms and linens, as well as pre-consumer scrap from garment manufacturing [9] .
Clothing sorting
Once collected, clothing is classified into three kinds; reuse, rags, and fiber. Typically this is a manual sorting process that requires expertise in identifying various types of material. The process can be aided by such mechanical systems as conveyor belts and bins to segregate various grades of material. There is, however, at least one initiative to automate the sorting process, known as Textiles4Textiles. Recyclers report that about one-half of donated garments can be reused. Some recyclers bale this clothing for export to developing countries, while some garments are used domestically for sale in thrift shops. Industrial cloth rags and wipes are another important residual of the recycling process. Additionally, clothing may be reduced to fibrous material.
Processing
Textile fabric and clothing commonly consist of composites of synthetic plastics and cotton (biodegradable material). The composition will influence its method of recycling and durability.
Collected clothing are sorted and graded for reprocessing by highly experienced and skilled workers, who are capable of recognizing the huge selection of fiber types resultant from the beginning of blended and synthetics fiber fabrics. These sorted items are sent to different destinations as outlined.
Fiber renovation mills rate inward material into color and type. The shoring of colors means no re-dying is necessary which would save pollutants and energy. Then the clothing is torn into sloppy fibers and combined with other chosen fibers, conditional on the planned end use of the recycled fiber. The combined mixture is tagged to mix and clean the fibers and spun completely ready for knitting or weaving. These fibers can furthermore be compressed for production of mattress. Textiles which are sent to the flocking industry are used to produce filling material for furniture padding, panel linings, loudspeaker cones, and car insulation [10] .
The recycling process works somewhat differently for specialized polyester based materials. In this case, the first thing is to remove zippers and buttons and then to cut the clothing into smaller pieces.
